been strictly controlled in Japan. In North European coastal waters, one of the major sources of Cs-137 in the marine environment had been the discharge of low-level liquid effluent from Sellafield, U. K. The reported CFs for Cs-137 in British coastal algae were given by Pentreath2) and Bryan 3). The International Atomic Energy Agency (IAEA) recommended 50 as the generalized CF value for Cs-137 in macro-algae 4). These CF values were rather larger than those obtained in the Japanese coastal environment.
In these earlier reports, the CFs were categorized for algal classes; green algae, brown algae and red algae, or were compiled for only macro-algae at times. Therefore, the concentration factors for dose assessment were sometimes derived from a mixture of algal classes.
In this report, we wanted to derive a more specific CF value for Cs-137 in a variety of Japanese coastal algal classes. To affirm an equilibrium state of Cs-137 in algae and sea water, we analyzed the stable Cs concentrations in both matrices. including 17 species, were collected. Algal samples were rinsed with clean seawater to remove the attached substances. Algal samples were oven-dried for 24 hours at 110°C, and were ashed at 250°C and 450°C for 24 and 48 hours, respectively. Sea water samples were filtered with 0.45,um Millipore filters and acidified with HNO3. The Cs-137 in ashed algal samples (30 g portions) and filtered seawaters (20 1 portions) were separated radiochemically by the ammonium-molybdophosphate method. The beta-ray of Cs 137 in samples was measured with a low-background gas-flow counter, and determined by reference to a standard Cs-137 source.
For analysis of stable Cs in algal samples, ashed samples (from 300 to 500 mg aliquot) were irradiated in the nuclear reactor JRR-4 of Japan Atomic Energy Research Institute, and the associated production of Cs-134 was measured by Ge(Li) detector. The concentration of Cs was determined by reference to an irradiated standard Cs sample. For analysis of stable Cs in sea water, samples (from 3 to 10 ml aliquot) were freeze dried, packed into a quartz glass tube, and analyzed by the same method as the biological samples5)
.
The accuracy of the analysis was assured by analyzing the reference standard materials of IAEA AG-B-1 (Marine algae) and IAEA LS-1 (Lake sediment).
The concentration factor (CF) was calculated by Cs-137 Bq-kg-1 in wet algal body/Cs-137 Bq-kg-1 in filtered seawater. 
RESULTS
The Cs-137 and stable Cs concentrations in coastal waters and algae are shown in Tables 1,  2 , 3 and 4, together with Cs-137/Cs (stable) atom ratios and Cs-137 concentration factors.
The stable Cs concentrations in Japanese coastal waters were within the range of 0.24---0.34 pg-1-1, and were compatible with the reported range 6) of 0.15---0.55 ,ug-1-1. The Cs-137 concentrations in Japanese coastal waters were within the range of 3.5-5.1 mBq. The results of stable Cs concentrations in marine algae were within the range of 2.3-27 ng•g-1 wet, and were compatible with the reported range of 5.6-23 ng•g-1 wet10). The Cs-137 conocentrations in marine algae were within the range of 0.02-0.45 Bq•kg-1 wet, which also shows the same range as the reported Cs-137 level (0.15-0.23 Bq•kg-1 wet) in marine algae collected in Japan during 1987-198911> Stable Cs and Cs-137 levels in algae are known to be affected by environmental factors. For example, lower salinity increases the Cs-137 level in Fucus12,13), and longer light exposure increases Cs-137 levels in U1 va14) and Rhodamenia15). An increase in dry deposition of Cs-137 is also known to elevate the Cs-137 level in algae, as observed in algae from the Swedish coast at the time of dry deposition of Chernobyl fallout16). The stable Cs level is another factor which can affect Cs-137 concentrations in algae (e.g. the body parts of Hizikia fusiformis17)). However. due to the consistency in sample selection, collection and preparation, these environmemtal factors are not significant in the present study. 
DISCUSSION
The concentrations factors for Cs-137 in Japanese coastal algae are shown in Table 5 , together with the Cs-137/Cs atom ratios in Japanese coastal waters and algae to demonstrate the state of equilibrium of Cs-137 between sea water and algae. The cumulative plot of CFs in phaeophyta is shown in Fig. 2 , to clarify the normal distribution of CF data. By examining the normality and variance of data, we compared the data by analysis of variance test. The level of significance was p<0.05. The CFs of the three algal classes showed no significant difference, as did the Cs-137/Cs atom rations. Consequently, the Cs-137 CF values obtained in this study for Japanese coastal algae can be regarded as being derived under a state of equilibrium. The CF was 28±2 (geometric mean and standard error), with a range of 5.4---92.
Concentration factors for Cs-137 in algae were reported by Kurabayshi et al.1): 26 in phaeophyta (Hizika fusiformis and Undaria pinnatifida) and 12 in rhodophyta (Porphyra). These values were obtained for algae collected from the coastal region of the Tokai nuclear fuel reprocessing plant. However, the state of equilibrium was not confirmed by stable Cs analysis.
On the other hand, the CF derived from a stable Cs study was 30 for Sargassum, (Ishii et a1.7)) considered to be under equilibrium conditions. Other CFs derived from radiotracer experiments were 17, 62 and 35 at equilibrium, in Ul va pertusa (chlorophyta), Eisenia bicyclis (phaeophyta) and Chondrus ocellatus (rhodophyta), respectively (Nakamura et al .18)). In European coastal waters, concentration factors were reported by Pentreath2) in algae at St . Bees, U. K., which showed 45-89, 28-39 and 10--74 for chlorophyta, phaeophyta and rhodophyta , respectively. These reported values' 2,17,18) were derived from each class of algae , chlorophyta, phaeophyta and rhodophyta; the values were not significantly different from each other . It was thought that Cs-137 would be metabolized differently in distinct algal classes . Nakamura et al.19) using gel filtration, showed that the association of Cs-137 in constituents of algae were different between chlorophyta and phaeophyta. However, despite this, no significant difference was observed in this study. Moreover, values reported by Pentreath2), Ishii et al .l'), Kurabayashi et al.') and Nakamura et al.18), were within the range of CFs obtained in this study . Hence, we could conclude that, as far as Cs-137 is concerned, CFs in algae can be derived by full algal species , and there is no necessity to distinguish between the algal classes studied here . which would make the Cs-137 in organism and sea water nonequilibrated. 
